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2. Abstract 
The purpose of this study was to analyse the effects of capital assets on livelihood-based 
outcomes from livestock production among youth in the Semi-Arid Lands of Kenya. The 
Sustainable Livelihoods Framework was used for the study. A sub-sample of youth 
population from primary data from the Kenya Integrated Household Baseline Survey 
(KIHBS) of 2006 originally obtained by interviews from a random stratified sample of a 
representative population of urban and rural agricultural household heads was utilized. Data 
representing proxies for human, social, natural, financial and physical capital assets 
including age of youth were identified and obtained from the KIHBS 2005/06 report. The 
dependent variable, livelihood outcome (livestock income) was regressed on the five proxy 
capital asset variables and age of youth household head using ordered logistic regression. 
Livelihood outcome was coded into three categorical variables and analysed as a 
continuous variable. Natural capital (total holding size), financial capital (expenditure on 
chemicals on livestock) and age were statistically significantly positively associated with 
livelihood outcome among youth. Policies that can facilitate cultural mind-set changes and 
youth access to land and land ownership, innovations in land potential such as irrigation, 
youth knowledge access, skills and capabilities to increase livelihood, youth credit support 
and market access and targeting expanded participation of youth in livestock production 
value chains are more likely to improve livelihood outcome for youth. This would require 
parallel improvements in agricultural input supply, market information development and 
communication infrastructures. 
Keywords: Arid and semi-arid lands; Capital assets; Livelihood outcome; Livelihood 
strategies; Livestock production; Semi-Arid lands; Sustainable livelihood framework; Youth 
livelihoods. 
3. Introduction  
The population of Sub-Saharan Africa (SSA) youth (15-24 years of age) of over 100 million in the 1980s more than 
doubled by 2015 to 226 million (UNFPA, 2016). The total population of SSA youth which makes over 20 percent of the 
total SSA population and the SSA urban youth population are expected to more than double to 30 percent of the total 
population by 2050. This is happening in a context where SSA growth in GDP ranged from 4.7-5.8 percent with 
joblessness and an increasing labour supply of youth labourers (AGRA, 2015). A similar population growth trend was 
experienced for Kenyan youth where the proportion of youth (15-34 years of age) is about 35 percent of the total 
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population (KIPPRA, 2014). In Africa and Kenya, agriculture represents the best opportunity to address youth 
unemployment. The sector already employs a majority (65 percent) in SSA, improves the economy by generating about 
30 percent to the GDP in most countries, enhances food security, increases farm incomes, creates employment and 
empowers the poor, youth and women (AGRA, 2015).  
Youth challenges in agriculture in Africa like in Kenya comprise of lack of equitable access to; land and land rights, 
capital, policy decisions, education, vocational skills and productive technologies. Youth also experience socio-cultural 
constraints related to gender, age, education and property ownership. Increasing youth unemployment and poor 
livelihoods are a result of declines in agricultural productivity especially among small-holders in Africa (AGRA, 2015; 
Pica-Ciamara et al., 2014; Ickowicz et al., 2012). A livelihood is made up of capabilities, assets, and activities needed to 
reach a status of living (Berchoux et al., 2019; Scoones, 2009, 2015). Kenya also experienced a decline in agricultural 
growth through the 1980s to early 2000s (Odhiambo et al., 2004; Gerdin, 2002). For youth to remain in agriculture, the 
sector must have the challenges addressed by policy, be productive, profitable, dynamic and have natural resources 
sustainably managed. The multiple opportunities in the agri-food value chains including production, processing, 
transportation, marketing and financial and insurance services among others represent a huge potential for livelihood 
outcomes and employment (AGRA, 2015).   
The total population of Kenya was estimated at about 47 million people by census in 2019. Individuals of age 15-34 
years are defined in Kenya as youth. Youth comprise of about 67 percent of the adult working age population. However, 
over 80 percent of youth are unemployed in Kenya. Kenya registered a modest economic growth of 2.5 percent per 
annum through 2003-2014. Growth continued at a relatively higher pace between 2015 and 2017 ranging from 4.8-5.6 
percent per annum. However, the growth has been lower than that of her East African neighbours such as Tanzania and 
Uganda but relatively better than that of Sub-Saharan Africa. The service industry comprising of construction, finance 
and insurance, Information Technology and Communication (ICT), manufacturing, wholesale and retail trade and social 
services have driven the growth contributing about 60 percent of the formal jobs. Formal and informal job creation 
growth increased after 2007 but declined slightly and have remained flat since 2009. The economic growth has not been 
adequate to provide jobs to about 800,000-1,000,000 annual job seekers (World Bank, 2018; DTUCID, 2016; UNEP, 
2015).  
Consequently, 80 percent of the working age population of 15-65 years are unemployed youth. Only about 10 percent of 
the youth are in formal employment. Almost 90 percent of the employed youth are in the informal sector based on 
agriculture and other extractive industries. The majority are uneducated (USAID, 2014; UNDP, 2013). Youth 
unemployment is among the most urgent and major challenges facing Kenya today (Hall, 2017; USAID, 2014; UNDP, 
2013; NESC, 2011). Unemployment is a challenge among others because the most productive labour force of youth is 
wasted. Although agriculture caters for over 80 percent of the informal jobs and about 14 percent of the formal ones, 
growth of productivity of the sector has only been modest through the 2000s (World Bank, 2018; UNEP, 2015). 
In Kenya, youth unemployment is a function of gender, area of residence, household income rank, and education among 
others. The unemployment rates of youth are highest in the urban areas while the rural areas have the largest numbers of 
the unemployed. Youth unemployment rates are low in Central and Nyanza regions, high in Coast and Nairobi regions 
and very high in the former North Eastern Province of Kenya (USAID, 2014; UNDP, 2013). However, the largest 
numbers of unemployed youth live in the former Rift Valley, Eastern and Nairobi Provinces. The smallest numbers live 
in the former Nyanza and North Eastern Provinces. In all the former provinces, female unemployment rates are higher 
than male rates. Youth residing in the Arid and Semi-Arid Lands (ASALs) such as the Coast, Rift Valley, Eastern, and 
North Eastern regions of Kenya among others are either large in numbers or have relatively higher unemployment rates. 
Underemployment is also a major problem in the rural areas (USAID, 2014). Unemployment in Kenya is partly 
attributed to the declining livelihoods from agriculture because of low adoption of innovations, reducing farm sizes, low 
soil fertility and the changing climate among other factors since agriculture is the main source of livelihoods (UNEP, 
2015).  
The ASALs occupy about 80 percent of the land mass and host 36 percent of the total Kenyan population. Here, livestock 
accounts for 90 percent of employment and over 95 percent of family income. The youth are more than 50 percent of the 
population. The region has a challenging natural environment taken historically to be of low and weak economic 
integration to the rest of the country. These combine to produce high levels of vulnerability and poverty where 74-97 
percent of the people in eighteen of the twenty poorest counties in ASALs live below the poverty line (Republic of 
Kenya, 2016; USAID, 2014). ASALs face chronic food insecurity, poverty and among the highest rates of 
unemployment in general and especially among the youth a good number of who have households (World Bank, 2014, 
2016; KIPPRA, 2012). Rural-urban migration of the youth from the Semi-Arid Lands (SALs) is relatively high on 
average. Addressing unemployment and poor livelihood outcomes from agriculture in general and through livestock 
production is therefore urgently needed especially in the SALs in which modes of agricultural production can respond to 
economic incentives since farmers can produce surplus commodities for sale to purchase other goods and realize their 
livelihoods. The youth can be expected to make rational economic decisions in livestock production when constraints to 
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the system are known and addressed by policy and other means. Moreover, SALs has a population of 24 million of the 36 
million in the ASALs. ASALs and SALs have high potential for livestock production and contribute about 43 percent of 
agricultural GDP (Republic of Kenya, 2016; Behnke and Muthami, 2011).     
The government instituted the Agricultural Sector Development Strategy to address development needs of ASALs 
through the Medium-Term Plans I (2008-2012) and II (MTP II) 2013-2017) to “promote sustainable development of the 
livestock sector by creating a favourable policy and legal framework and providing services that increase productivity, 
value addition and income for the livestock farmers” (Republic of Kenya, 2010, 2016). This is continued into MTP III 
(2017-22). Youth have been specifically targeted by especially MTP II/III for equitable participation and inclusive 
growth in the agriculture sector. The rapidly increasing population in the SALs and the rest of the country and climate 
change have led to increased settlements in the SALs (Republic of Kenya, 2016). The ecological integrity of the SALs 
has declined due to increased cultivation, tree felling for wood fuel, and livestock overstocking among other extractive 
resource utilization methods. Poverty has been exacerbated. Despite the mentioned interventions, the problems still 
remain (Behnke and Muthami, 2011). The current livelihoods cannot be sustained from the patterns of resource use in the 
SALs. One viable strategy for improving the livelihoods is to enhance the productivity of capital assets and other 
resources (human, physical, social, natural, financial capital such as livestock, land, pastures and trees) (Scoones, 2009, 
2015; Ngugi and Nyariki, 2005).  
Although resources and knowledge from without ASALs are being brought to bear on development of the region, no 
systematic insights on the potential role of the capital assets of youth in livestock production has been documented. 
Knowing about the above can guide the role of the youth in implementation of the current policy and programmes by 
focusing them on their needs. This study sought to provide insights on the role of capital assets (human, physical, social, 
natural and financial) on livelihood outcomes from livestock production among youth in the SALs. The research 
objectives were to; determine the effects of the 5 capital assets and age on livelihood-based outcomes from livestock 
production (cattle, goats, sheep and chicken etc.) among youth in the SALs and to suggest policy options for intervening 
on the 5 capital assets to influence youth livelihood outcomes. The methodology used is briefly described followed by a 
review of literature, study findings, discussions, and conclusions.  
4. Review of Literature 
4.1 Theoretical Literature 
The livelihoods of rural or urban people are diverse and so are the livelihood strategies they use to realize livelihood 
outcomes (Llyod-Jones and Rakodi, 2014; Mango et al., 2009; Ngugi and Nyariki, 2005; Tonner, 2003; Berdeguẻ and 
Escobar, 2001). A livelihood is made up of capabilities, assets, and activities needed to reach a status of living (Scoones, 
2009, 2015; Llyod-Jones and Rakodi, 2014; Serrat, 2010; Rakodi, 2002). The assets include human, physical, natural, 
financial and social capital. The assets a household possesses determine the livelihood strategies embraced which in turn 
determine livelihood outcomes for members. In determining livelihood strategies, the capital assets interact with the 
policies and the institutional environment in which the sustainable livelihoods are situated. A livelihood is sustainable 
when it can cope with and recover from stresses and shocks, can maintain or enhance its capabilities and assets, while not 
affecting negatively the natural resource base on which it depends (Chambers and Conway, 1992). 
 The foregoing definition and relationships conform to the mainstream Sustainable Livelihood Framework (SLF) 
developed by economists (Scoones, 2009). The model links inputs (assets) with outputs (livelihood strategies) to 
outcomes of poverty and employment. These are connected to well-being and sustainability (Figure 1). The variables are 
amenable to quantitative analysis. The SLF emphasizing economic perspective has focused on the local context but not 
processes of economic globalization, politics and governance as they determine resource access, the challenges of long-
term environmental sustainability and major shifts in rural economies such as from agrarian change (Berchoux et al., 
2019; Scoones, 2009, 2015; Petersen and Perdesen, 2010; Morse et al., 2009; Chambers, 2008). Sustainability in the SLF 
emphasizing economic perspective has meant livelihoods coping with immediate shocks and stresses but not long-term 
trends such as demographic changes. Thus, livelihood adaptation can only address poverty marginally at the present but 
cannot transform it in the future. The sociological perspective for the SLF model proposed by Scoones (2009) goes 
beyond the links between inputs-outputs-outcomes and explains why diverse assets connect to strategies and outcomes 
through mediation of socio-cultural and political processes. This requires qualitative understandings of power, politics 
and institutions. A brief review of empirical literature including both the mainstream and sociological model of SLF is 
briefly undertaken here. 
4.2 Empirical Literature   
Barret et al. (2001) conducted livelihood studies in Côurt d’Ivoire and Kenya which indicated that livelihood 
diversification behaviours and outcomes are influenced by liquidity and skill constraints to household activity choice. 
The constraints are related to ex ante endowments or capital assets which limit access of poorer populations to livelihood 
strategies that are more income rewarding and less risky. In the case of Côurt d’Ivoire, a multi-nominal regression and 
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Chi square analyses were used. Iiyama (2006) found similar results by using SLF to analyze the livelihood diversification 
patterns and linked them to degree of poverty and environmental resource use among households in Rokocho sub-
location in the then Keiyo District, Kenya. A census was used. The main livelihood patterns identified through cluster 
analysis were crop activities, livestock production, off-farm activities and land rental. The effects of a given livelihood 
diversification pattern on poverty (total income) and resource use were estimated from livelihood patterns (dummed 
proportion of income from a livelihood) and household variables. An OLS model and logistic regression models were 
used for the estimations. The statistically significant variables for the estimated effects of particular livelihood patterns 
and household variables (capital assets) on total gross income were; adult equivalent (positive), age, education years of 
the head, years of participation in farmer groups, and specialization in casual off-farm dummy variable (negative). 
Livelihood patterns based on natural resource exploitation exhibited less diversification and led to low returns to income. 
Other researchers have confirmed the existence of diversification in livelihood strategies in African households (Llyod-
Jones and Rakodi, 2014; Tsegaye et al., 2013; Alemu, 2012; Mango et al., 2009; Iiyama et al., 2007). 
Perret et al. (2005), analysed livelihood diversification and factors responsible for it among households in two 
communities located in a semi-arid region of South Africa. The study concluded that there was some specialization rather 
than a portfolio of livelihoods which had emerged among households contrary to literature. Some factors important in 
determining livelihoods comprised of gender, skills, number of adult family members, income and age.  
Freeman et al. (2004) studied livelihood status of households from ten villages in 2001 and 2002 in the then Bomet and 
Suba Districts, respectively, in Rift Valley and Nyanza regions of Kenya. The case study illustrated a clear relationship 
between the level of asset ownership and income or livelihood outcomes and the five assets including land, livestock, 
labour, implements and years of education of household head.  The last income third of the households had the least 
ownership of all assets except the number of working adults. Finally, in South Africa, Alemu (2012) used stochastic 
dominance test and multinomial logistic regression to model the effects of age, labour endowment, education, and 
community access to basic infrastructure on household livelihood outcomes. The study found that households with 
income from wage employment from farm and non-farm activities had better livelihoods than did households without 
wage employment. This finding is supported by Berchoux et al., 2019 study which found that community context in 
relation to natural, physical assets and financial assets influence community livelihood outcomes.  
Kristjanson et al. (2005) modelled the effects of poverty incidence from the spatial correlates of poverty incidence in the 
semi-arid Kajiado District using proxy variables of the five SLF asset. A log linear poisson regression model fitted using 
Akaike Information Criterion (AIC) indicated that pasture potential, livestock density, road density and security access 
were negatively related to poverty incidence as expected. Livelihoods were found to be diversified into both agro-
pastoralism and none agro-pastoralism activities and were dependent on livestock livelihood. Vista (2005) found a 
similar relationship between poverty incidence and spatial variables of access to road infrastructure, water and markets 
and elevation, slope, soil and government policies in the Philippines. A similar relationship between livelihood outcome 
and capital assets were found by Elhadi et al. (2012) in Baringo District, Kenya. Given, the literature reviewed, one of 
the knowledge gaps identified for research is the lack of insights on the effects of capital assets on youth livelihood-based 
outcomes from livestock production in the SALs. The study seeks to narrow that knowledge gap. 
 
 
Figure 1: The sustainable livelihoods framework 
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Source: Adapted from Serrat, 2010 
Although the above research problem would be expected to apply to the year 2006 or the immediate period after, it is 
expected that an answer to the research question would be applicable relatively to the present because no major 
development interventions have occurred in the ASALs as evident from the draft policy for Northern Kenya and Other 
ASALs since 2006 (Republic of Kenya, 2016). 
5. Methodology 
5.1 Conceptual Framework 
The Sustainable Livelihoods Framework (Berchoux et al., 2019; Scoones, 2009, 2015) was used for the study. The 
theoretical framework proposes that individuals or households choose different strategies to achieve different livelihoods 
according to the available capital assets and the context, environment or external factors (institutions, policies and 
economic). The asset profiles of the households and the contexts in which the assets are applied determine the livelihood 
outcomes. In this study, the individuals are youth household heads in the SALs. The conceptual model (Figure 2) in this 
study therefore assumed the existence of the intervening variables mentioned above especially given that the variables 
could not be measured for cross sectional data that was used in the study.  
 
 
 
 
 
 
Figure 2: Model of the 5 capital assets and livestock livelihood outcome 
Source: Adapted from Serrat, 2010 
5.3 Analytical Framework 
An ordinal logistic regression model was used to estimate livestock livelihood outcome for youth in the SALs from 
independent variables representing the five capital assets (5C’s) including age and a proxy variable for livestock income 
representing livelihood outcome. The estimation model was based on the conceptual framework for livelihoods outcome 
(Figure 2). The model estimated the probability (odds) of an individual youth household being in a higher category of 
three ordinal categories of livestock income (livelihood outcome) compared to an individual in the middle and lower 
livestock income categories when a specific capital asset instantaneously changes or increase by one unit when levels of 
all the other capital assets are held constant. Thus, the effects of age on livestock livelihood outcome and those of the 
factors that determine livestock livelihood outcomes for the youth and their magnitude and directions were rendered. The 
ordered logistic regression model is represented in the logit form below (Liu and Koirala, 2012). The null hypothesis 
tested was that there is no relationship between livestock livelihood outcome (livestock income proxy) and each of the 
independent variables in the model.    
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Where j ( )x  =  jY ( | x1, x2,...., xp) is the probability of being at or below category j, given a set of predictors, j= 
1, 2,...,J-1, j  are the cut off points, and 1 , 2 , ..., p , are logit coefficients for the independent variables namely 
Human capital, Natural capital, Social capital, Financial capital, Physical capital and Age. Y is the dependent variable in 
three categories (low, moderate, high), 
'
jY  is the latent variable of cut points between boundaries of the dependent 
variable. Ordinal/logistic regression model fits the sustainable livelihoods framework which assumes a linear relationship 
between capital assets and livelihood outcomes. A probabilistic analytical model was also justified because the dependent 
1. Human capital 
2. Social capital 
3. Physical capital 
4. Natural capital 
5. Financial capital   
Livestock livelihood outcome  
(Summed value of all livestock sold 
by a household in KIHBS 2006) 
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variable was highly positively skewed and not normally distributed, and a log linear transformation of the continuous 
dependent variable showed very low association with the independent variables (detailed results not shown). 
5.4 Population 
The population from which the data was obtained was both the urban and rural households which make up the primary 
sampling units of the National Agricultural Survey Sampling and Evaluation Programme VI (NASSEP VI) (Republic of 
Kenya, 2006). The population was the sampling frame for the Kenya Integrated Household Survey (KIHBS) of 2005/06. 
NASSEP VI sampling frame is designed to give nationally and sub-nationally representative urban and rural household 
survey samples. The clusters were stratified by administrative areas formerly designated as districts before 2010 to make 
the total sample representative of both the urban and rural populations across the former administrative areas designated 
as districts before 2010. 
5.5 Sample 
A sub-sample of both the urban and rural youth household head population from the Semi-Arid Lands (SALs) of Kenya 
was obtained from the KIHBS 2005/2006 survey data. The sub-sample comprised of youth household heads of age 16-34 
years. The data was collected by the Kenya National Bureau of Statistics (KNBS) (Republic of Kenya, 2006).      
6. Data Analysis 
6.1 Data Source  
The data used for this study was primary data that was collected for the Kenya Integrated Household Survey (KIHBS) of 
2005/06 (Republic of Kenya, 2006). The KIHBS 2006 survey was the first survey used to collect a comprehensive set of 
socio-economic indicators required to measure, monitor, and analyse the progress made in improving the standards of 
living of Kenyans in line with the Strategy for Revitalizing Agriculture (SRA) (Republic of Kenya, 2004) and the 
Millennium Development Goals (Republic of Kenya, 2012). Structured questionnaires were used for data collection.  
6.2 Statistical Data Analysis  
An ordered logistic regression (OLR) model was estimated for livelihood outcome for youth from livestock production 
by estimating log-odds (ordered log-odds or logits) of a youth household being in the highest category of livelihood 
outcome from livestock production for each variable compared to the middle and lowest livelihood outcome categories 
given that all the other independent variables were held constant at mean values. The dependent variable (livestock 
income) was ordered into three categories of livelihood outcome from livestock production with an ordinal scale 
(category 1 = Ksh. 0; category 2= Ksh. 1 to 3999; category 3 = Ksh. 4000 to 100,000). An assumption was made that the 
levels of livelihood outcome from livestock production had a natural ordering from low to high but the distances between 
adjacent levels are not known.  
The model was estimated using STATA version 13 into likelihood Chi square ratios, ordered log-odds (coefficients or 
logits), standard errors, standardized values (z-tests) and associated p-values and pseudo R squared. The latter was not 
interpreted as the normal adjusted R squared in OLS regression. The other outputs are cut points for boundaries between 
the three categorical response variables. The null hypothesis tested in the model is that no relationship exists between 
livestock livelihood outcome and any capital assets (Model coefficients are not different from zero). Type I error () 
level was set a priori at .05.  
The dependent variable livestock income was livestock sold (summed value of cattle, sheep, goats, chicken, camel, pigs 
etc) by a youth household in the last 12 months in 2005/2006. The independent proxy variables were; Human capital = 
total years of the highest level of education of a youth household head in 2006; Natural capital = total agricultural 
holding size in acres of a youth household head in 2006; Social capital (gift) = sum of value in Kenya shillings of food 
received by a youth household from others including the Government in 2006; Financial capital = sum of expenditure in 
Kenya shillings on agricultural chemicals used for livestock by a youth household in 2006; Physical asset value (PAV) = 
sum of value of major implements for agriculture used by a youth household in 2006; and age = age of youth household 
head in years in 2006 (16-34 years). Age was included to test how the degree of youthfulness affects livelihood outcome 
from livestock production among youth as is expected. 
The following tests were performed on the variables; Shapiro-Wilk Test for normality, Breusch-Pagan/Cook-Weisberg 
tests for homoscedasticity and heteroscedasticity and a multi-collinearity test for inter-correlations among the variables. 
Finally, model post-estimation for parallel regression assumption or proportional odds assumption was performed using 
omodel and Brant tests (Liu and Koirala, 2012). Data used had complete information for the variables used for estimation 
of the dependent variable.  
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7. Results  
7.1 Descriptive Statistics  
Descriptive data for youth was analysed for a total of 291 household heads with a gender composition of 75.40 percent 
males and 24.60 percent females. Data was analysed into frequencies, means, range and standard deviations for the 
SALs. Results are presented (Table 1). 
Table 1: Frequencies, means, standard deviation and range values for livelihood outcome and capital assets among 
youth in the Semi-Arid Lands of Kenya 
Variable (units)  N Mean in 
2005/2006 
Standard 
Deviation 
Minimum Maximum 
Livestock income (Ksh.) 291 6976.62 28704.15 0 437200 
Gift (Ksh.) 291 5431.56 14216.76 0 180000 
Physical asset value (Ksh.) 291 249.67 3559.49 0 100000 
Agricultural holding size (acre) 291 1.44 4.10 0 98 
Financial capital (Ksh.) 291 112.81 1285.31 0 33600 
Age (years) 291 28.38 3.99 16 34 
Household size (number) 291 3.83 2.12 1 14 
Source: own compilation from KIHBS (2006) data 
Note: N = number of observations of youth/youth household heads; Ksh. = Kenya shillings 
Shapiro-Wilk Test for normality and tests of homoscedasticity/heteroscedasticity were, respectively performed on the 
dependent variable (Annex 1 and Annex 2). The normality test confirmed the interval data was highly positively skewed 
at over +13 standard z-value. The Breusch-Pagan/Cook-Weisberg test for homoscedasticity/heteroscedasticity confirmed, 
respectively, lack of constant variance of residual errors and lack of independence of the errors from earlier independent 
variable values (Chi square value 463.14 and a probability > Chi square 0.0000, results not tabled). Therefore, 1.5 percent 
of outlier data was deleted to exclude maximum values of the dependent variable (livelihood outcome) that were skewed. 
The three livelihood outcome categories respectively, comprised of 45, 24 and 26 percent proportions of youth household 
heads. A multi-collinearity test for the dependent and independent variables showed inter-correlations below ±.70 and no 
serious multicollinearity among the variables (Annex 3). 
Annex 1: Shapiro-Wilk test of livestock livelihood outcome among youth households in Semi-Arid Lands of Kenya 
     Variable  N W V Z-Statistic P-Value 
Livestock income 
(Livestock livelihood 
outcome) 
291 .33045 299.782 13.92 <.00001 
 Source: Own analysis 
Note: N = Number of observations; z-statistic= z-test score for b=0                                                                                                                  
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Annex 2: Homoscedasticity/heteroscedasticity tests for linear regression of livestock livelihood outcome on capital 
assets among youth in the Semi-Arid Lands of Kenya 
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Source: Own compilation 
Annex 3: Multicollinearity test using a Matrix of Pearson Correlation Coefficients 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Own compilation 
Variables Livelihood 
outcome 
Gift Physical 
Asset 
Value 
Agric_ 
Holding 
Financial Age Education 
Livelihood 
outcome 
1.0000       
Gift 0.1280 1.0000      
Physical Asset 
Value 
-0.0146 -0.0048 1.0000     
Agric_Holding 0.0611 -0.0843 -0.0187 1.0000    
Financial 0.1100 -0.0148 -0.0143 0.0253 1.0000   
Age 0.1055 -0.0064 -0.0956 -0.0132 -0.0234 1.0000  
Education 0.2150 0.2817 0.0311 -0.0135 0.0360 0.0310 1.0000 
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7.2 Factors Affecting Youth Livelihood Outcome from Livestock Production 
The estimation model was analysed by regressing of the ordinal dependent variable (livelihood outcome from livestock) 
on independent continuous variables comprising of gift (social capital), physical asset value PAV (value of main 
agriculture implements), natural capital (agricultural holding size), financial capital (sum of expenditure on chemicals), 
human capital (education in years of household head) and age in years of youth household head (human capital). The 
proxy variables are specified under methodology. An important assumption of ordered logistic regression is that the 
regression coefficients between each pair of outcome groups such as the lowest category of livelihood outcome and all 
other livelihood outcome categories and the second category and all other higher livelihood outcome categories, 
respectively, are the same. The dependent variable is ordered naturally and continuous (Liu and Agresti, 2005). Results 
of the overall summary model indicates that with a likelihood Chi square ratio of 55.45 and a p-value <0.0001, the model 
is statistically significant as a whole compared to the null model without predictors (Table 2). The pseudo R squared is 
modest at 10.5 percent.  
Table 2: Summary model of ordered logistic regression of livelihood outcome on gift, physical asset value, 
agricultural holding size, financial capital, education level and age among youth 
Ordered Logistic Regression Number of Observations = 291 
 LR Chi2(6)               = 55.45 
Prob > Chi2               = 0.0000 
Log likelihood = -235.29519 Pseudo R2                = 0.1054 
Source: Own compilation       
Results for estimate of the dependent variable by the independent variables are shown (Table 3). The only predictor 
variables having effects on the response variable at p< .05 are agricultural holding size (natural capital), expenditure on 
chemicals used in livestock production (financial capital) and age of youth household head (natural capital). The 
relationships are positive and statistically significant. Agricultural holding size has the greatest effect on livelihood 
outcome followed respectively by age among youth and financial capital taking into account the magnitude of log-odds 
or coefficients. For a one unit increase in agricultural holding size, we would expect for a youth household an increase of 
0.19 log-odds of being at a higher level of livelihood outcome given that all the other variables in the model are held 
constant at their mean values. A one-year increase in age between 16-34 years is expected to result in 0.09 log-odds for a 
household of being at a higher livelihood outcome category compared to being at the middle and lower categories of 
livelihood outcomes when all other variables are held constant. Similarly, a one unit increase in the value of financial 
capital is expected to lead to an increase in log-odds of 0.0014 (Ksh. 100 expenditure increase in chemicals used in 
livestock production leads to an increase in log-odds of 0.14) for a household of being in the higher livelihood outcome 
compared to the lower and middle level livelihood outcomes given that all other variables are held constant at their mean 
values. Finally, the cut points of 3.31 and 4.50 indicate where the latent variable is cut off to make the three dependent 
variable categories. 
Table 3: Model of logistic regression of livelihood outcome on agricultural holding size, gift, financial capital, 
physical asset, education level and   age of household head 
Livestock livelihood outcome Coeff squares SE z P>|z| 
Agricultural holding size (acre) 0.1910375 0.0465549 4.10 0.000 
Physical asset value (Ksh.) -0.0000337 0.0001017 -0.33 0.740 
Financial (Ksh.) 0.0014689 0.000634 2.32 0.020 
Gift (Ksh.)  -0.0000243 0.0000174 -1.40 0.162 
Education (years) -0.0039899 0.0286803 -0.14 0.889 
Age (years) 0.0883992 0.0346824 2.55 0.011 
/Cut1 3.307958 1.038406   
/Cut2 4.47621 1.054201   
Source: Own compilation from analysis 
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Note: Cut1 and Cut2 are cut points which define boundaries which separate the three levels of the response variable 
Model post-estimation for parallel regression assumption or proportional odds assumption was performed using omodel 
and Brant tests (Liu and Koirala, 2012). The assumption posits that the regression coefficients between all pairs of 
response variable groups are the same. Therefore, only one regression model is necessary to describe each pair of 
outcome groups. The null hypothesis of the tests is that there is no difference in the regression coefficients between 
models describing the relationship between each pair of response outcome groups. Both model fit tests use likelihood 
ratio tests. Results for omodel test and Brant test are tabulated, respectively (Annex 4 and Annex 5). Both tests allow the 
null hypothesis not to be rejected when the probability of the Chi square ratio is different from p<.05. The test indicates 
that the proportional odds assumption is not violated. A log-linear regression of the independent variables against 
livelihood outcome (Annex 6) indicated a “lower” adjusted variance explained compared to the ordinal logistic 
regression model (Detailed results not shown). 
 Annex 4:  OModel test for logistic regression of livelihood outcome on agricultural holding size, gift, financial capital, 
physical asset, education level, and age of household head 
Livestock livelihood outcome Coeff squares SE z P>|z| 
Agricultural holding size (acre) 0.1910375 0.0465549 4.10 0.000 
Physical asset value (Ksh.) -0.0000337 0.0001017 -0.33 0.740 
Financial (Ksh.) 0.0014689 0.000634 2.32 0.020 
Gift (Ksh.)  -0.0000243 0.0000174 -1.40 0.162 
Education (years) -0.0039899 0.0286803 -0.14 0.889 
Age (years) 0.0883992 0.0346824 2.55 0.011 
/Cut1 3.307958 1.038406   
/Cut2 4.47621 1.054201   
Source: Own compilation from analysis 
Note: Approximate likelihood-ratio test of proportionality of odds across response categories: 
Chi2 (6)     = 3.55 
Prob >chi2 = 0.7371 
Coeff= log-odds or coefficient; SE= standard error; z= z-score for test of b=0; P>|z|= p-value for z-test 
Annex 5: Brant test of parallel regression assumption for regression of livelihood outcome on agricultural holding 
size, gift, financial capital, physical asset, education level and age of household head 
Variables Ch2 p>ch2 df 
All 11.84 0.066 6 
Agric_holding 2.04 0.153 1 
PAV 0.52 0.469 1 
financial 0.14 0.710 1 
gift 5.51 0.019 1 
education 0.02 0.887 1 
age 0.04 0.841 1 
Source: Own compilation 
Note: A significant test statistic provides evidence that the parallel regression assumption has been violated; Ch2= chi 
square value; p>chi2= probability of chi square ratio; df = degrees of freedom 
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Annex 6: Log-linear regression of livelihood outcome from livestock production on agricultural holding size, gift, 
financial capital, physical asset, education level and age of youth household head 
Livestock livelihood outcome Coeff squares SE t P>|t| 
Agricultural holding size (acre) 0.1466619 0.0358902 4.09 0.000 
Physical asset value (Ksh.) -0.0000349 0.0001073 -0.33 0.745 
Financial (Ksh.) 0.0014887 0.0004601 3.24  0.001 
Gift (Ksh.)  -0.0000247 0.00002064 -1.20 0.232 
Education (years) -0.0037764 0.0286803  0.08 0.940 
Age (years) 0.1938403 0.0599126 3.24 0.001 
Source: Own compilation 
Note: Coeff = coefficient; SE = standard error 
Marginal effects for the relationship between the dependent variable and independent variables were estimated in terms 
of change in odds for a standard deviation change in the independent variable. The estimation was also made in terms of 
percent change in odds associated with standard deviation change in the independent variable. Results are shown (Annex 
7). From Annex 7, a change in livelihood outcome odds of 1.211 occurs for a household when there is a unit increase in 
agricultural holding size. For a unit increase in financial capital, there is a change in odds of 1 for livelihood outcome for 
a household. The changes in livelihood outcome odds for standard deviation increases in agricultural holding size, 
financial capital and age were, respectively, 3.459, 2.102 and 1.409. Finally, a change in livelihood outcome odds of 
1.092 is associated with a unit increase in age of a household head. The greatest effect on livelihood outcome for youth is 
therefore achieved from farm size followed, respectively, by financial capital and age.  
Annex 7:  Factor change in odds for increase in agricultural holding size, gift, financial capital, physical asset, 
education level and age of household head 
Variables b z P>|z| e^b e^bStdX SDofX 
gift -0.0000 -1.397 0.162 1.000 0.758 1.1e+04 
PAV -0.0000 -0.331 0.740 1.000 0.929 2177.475 
agric_holding size 0.1910 4.103 0.000 1.211 3.459 6.497 
financial 0.0015 2.317 0.020 1.001 2.102 505.884 
education -0.0040 -0.139 0.889 0.996 0.981 4.711 
age 0.0884 2.549 0.011 1.092 1.409 3.882 
Source: Own compilation 
Note: SD= standard deviation; b= raw coefficient; z= z-score for test of b=0; P>|Z|= p-value for z-test; e^b= exp (b) 
factor change in odds for unit increase in X; e^bStdX= EXP (B*SD of X) (change in odds for SD increase in X); SDofX 
= standard deviation of X. 
Similarly, in Annex 8, a 21 percent change in livelihood outcome odds occurs when there is a unit increase in agricultural 
holding size. For a unit increase in financial capital, there is only 0.1 percent increase in odds of livelihood outcome for a 
household to have a higher livelihood outcome category. Finally, there is 9.2 percent increase in odds for livelihood 
outcome for a unit increase in age for a household head. In terms of percent change, there is a 246 percent change in odds 
of livelihood outcome for a standard deviation increase in agricultural holding size. A standard deviation in financial 
capital is associated with a 110 percent change in livelihood outcome while a similar change in age is associated with 41 
percent change in odds of a youth household head being in a higher livelihood outcome category. 
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Annex 8:  Change in percent odds for unit increase in agricultural holding size, gift, financial capital, physical asset, 
education level and age of household head 
Variables b z P>|z| % %StdX SDofX 
gift -0.0000 -1.397 0.162 -0.0 -24.2 1.1e+04 
PAV -0.0000 -0.331 0.740 -0.0 -7.91 2177.475 
agric_holding size 0.1910 4.103 0.000 21.1 245.9 6.497 
financial 0.0015 2.317 0.020 0.1 110.2 505.884 
education -0.0040 -0.139 0.889 -0.4 -1.9 4.711 
age 0.0884 2.549 0.011 9.2 40.9 3.882 
Source: Own compilation 
Note: b= raw coefficient; z= z-score for test of b=0; P>|Z|= p-value for z-test; % = percent change in livelihood outcome 
odds for unit increase in X; %StdX= EXP (B*SD of X) (percent change in livelihood outcome odds for SD increase in 
X); SDofX = standard deviation of X 
Finally, model fit statistics for various indices were estimated to assess the reasonableness of the model in terms of 
fitness in representing the relationship between the dependent variable and the independent variables. Results for various 
fit statistics are reported (Annex 9). Each fit statistics cannot be interpreted as a “percentage of explained variation” in 
the least squares’ R squared sense. This is the case since the values for the indices shown in the table are based on chi-
square units and not linear distances like in least squares cases. The indices for the relationship between the dependent 
and independent variables range from a minimum of 0.075 to a maximum of 0.422. Literature indicates that McKelvey 
and Zavoina’s indices are highly correlated to the least squares adjusted R squared. Literature also indicates that Cragg-
Uhler/Nagelkerke index is very conservative. Based on the above, it may be reasonably concluded that the fitness indices 
for the fitted logistic regression model likely ranges between 0.208 and 0.422. The model has reasonable fitness. 
Annex 9: Fit statistics for regression of livelihood outcome on agricultural holding size, gift, financial capital, 
physical capital, education level and age of household head 
Statistic  Ologit 
Log-likelihood 
            Model 
            Intercept-only 
 
-235.295 
-263.020 
Chi-square 
        Deviance (df=283) 
        LR (df=6) 
        p-value 
 
470.590 
55.450 
0.00 
R2 
        McFadden  
        McFadden (adjusted) 
        McKelvey & Zavoina 
        Cox-Snell/ML 
        Cragg-Uhler/Nagekerke 
        Count 
 
0.105 
0.075 
0.422 
0.173 
0.208 
0.677 
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        Count (adjusted) 0.105 
IC 
         AIC 
         AIC divided by N 
         BIC (df= 8) 
 
486.590 
1.672 
515.977 
Variance of  
         e 
         y-star 
 
3.290 
5.693 
Source: Own compilation 
8. Discussion  
The mean values for the independent and dependent variables shown in the table are relatively low as can be expected of 
the SALs which have relatively lower agricultural potential and productivity. The mean value for physical asset indicates 
the limitation that exists for the realization of livelihoods in agriculture in SALs in general due to low asset endowments. 
The value specifically demonstrates limitation for livelihoods in livestock production where normally limited assets are 
employed in agricultural production due to the low climatic potential for agriculture and low farmer incomes. The data 
showed a lot of variance occurs for all variables in youth households. This was especially the case for livestock income 
(livelihood outcome), gifts and physical asset value. The households were headed on average by a relatively older youth 
at the age of 28 years in 2006. The zero value for livestock income meant that youth household sold no livestock in 
2005/06 but not necessarily having no livestock.  
Although SALs are low in agro-climatic potential, increased holding size is expected to positively influence livestock 
livelihood outcome for a youth household due to increased pasture availability or acreage for crop residues used for 
livestock feeds. However, since the limited average holding size of only 1.44 acres was available for a household, not 
much can be hoped for in improving the livelihood outcomes of youth from total farm-size as land availability in the 
SALs is generally limited. This is so since land pressure is already a problem in the SALs and land potential is also 
marginal. Increasing the potential of land size in semi-arid areas through technological innovations in the form of 
moisture conservation, early maturing and productive seed varieties and productive and adapted livestock would be 
among the options for productivity enhancement for agriculture. Financial assets represent tangible production 
technologies such as agro-chemicals which can enhance production through increases in livestock output. Age is 
expected to be positively associated with livelihood outcome. In essence, age category influences social networks which 
increase better chances for the older youth to realize capital accumulation including, knowledge and skills for livestock 
production, market access for capital and livestock products and in selling off animals. Aged individuals will likely have 
a family life cycle that will provide more able-bodied labour for the family. These are in addition to cultural advantages 
of age which allow better inheritance of family wealth such as land and livestock as well as access to resources in general 
compared to the younger youth. 
All capital assets are theoretically expected to be positively associated with livelihood outcome from livestock 
production. The lack of statistically significant association between the dependent variable on the one hand and 
education, social capital (gift) and physical asset on the other can be explained. It is possible that in each case of the 
independent variable, the construct used for each variable in the survey was not necessarily the best measure for it. 
Similar to findings in this study, the research of Barret et al. (2001) found land acreage, livestock equivalents (financial 
or natural capital) (Perret et al., 2005; Freeman et al., 2004) and secondary education positively associated with 
household incomes for livelihoods in Court d’Voire and Kenya. The findings of Freeman et al. (2004) regarding the 
relationship between capital assets and livelihoods in ten villages in Bomet and Suba Districts in Kenya are relevant. The 
exceptions to the above study were on physical assets and social capital. Specifically, Freeman et al. found that land 
acreage and livestock holdings (cattle, sheep, goats, and chickens etc.) increased across income quartiles for the 
households. The result of a lack of relationship with the dependent variable for physical asset value in this study may be 
                                                                                                                                                                                     ISSN: 2456-6527                                                                          
                                       sjrabeditor@scischolars.com                Online Publication Date: February 01, 2020                       Volume 4, No. 2 
Volume 4, No. 2 available at https://www.scischolars.com/journals/index.php/sjrab 323 
explained from the fact that very limited physical capital (implements) is utilized in semi-arid lands perhaps because of 
the extensive nature of production where land holding size is the main capital for investments in livestock production. 
The study of Barret et al. (2004) and Freeman et al. (2004) did not include indicators for social capital. The studies agree 
in general with findings on livelihood outcomes and capital assets including infrastructures in studies of Alemu (2012), 
Elhadi et al. (2012), Scoones (2015) and Berchoux et al. (2019).   
Kristjianson et al. (2005) found a linear relationship between poverty incidence (proportion of the population in a sub-
location falling below the poverty line (US$ .55 per adult equivalent per day)) and spatial correlates of poverty 
(vegetation index, natural capital; livestock index, financial capital; road density and distance to a major town, physical 
capital; access to education facilities and access to security, human capital). Only social capital predictor was not 
associated with poverty incidence. 
In comparison to this study, Perret et al. (2005) found factors determining livelihoods in households in two communities 
in South Africa to comprise of gender, number of adult household members, skills, age and income. Apart from gender, 
the independent variables could represent natural/human capital, education, age, and economic/financial capital in this 
study. Iiyama (2006) estimated the effects of particular livestock livelihood patterns and household characteristics 
(capital assets) on livestock livelihood among a census of households in Keiyo District in Kenya. The study found a 
positive association between the dependent variable (livestock livelihood) and age, years of education of household head, 
years of participation in farmer groups (social networking), and household adult equivalent (human capital). The above 
variables are self-explanatory in comparison to the variables in this particular research. Years of participation in farmer 
groups in the above study could represent social capital. However, there was a negative relationship between livelihood 
outcome and specialization in off-farm activities. The study also found either positive or negative relationships among 
acreage of some crops, years of education of household head and distance to service centres on the one hand and specific 
types of livelihoods ranging from mainly staple crop farming to specialization in mainly traditional livestock keeping. 
Finally, Morse et al. (2009) found that a village with better credit (financial capital) endowment in Southern Nigeria had 
better livelihoods in agriculture including livestock production than did a village with a poor endowment for credit. The 
researchers concluded that credit, which is a form of financial, like in this study, can determine agricultural livelihoods 
subject to context. 
9. Conclusions  
The following conclusions are made based on the research findings:  
1. Given the significance of the land endowments for the youth and policies, there is need for cultural mind-set changes 
that can facilitate youth access to land and land ownership. This can promote better livelihood outcomes in livestock 
production among youth in the SALs.  
2. Improvement in livelihood outcome from livestock production can be enhanced from increasing; access to chemical 
inputs, affordability of chemicals to youth and efficient utilization of inputs. 
3. The relatively lower potential of the younger youth compared to the older youth to impact livelihood outcome need to 
be enhanced to give the much younger youth greater potential to generate better livelihood outcomes. A policy targeting 
building on livestock knowledge and skills for the younger youth on livestock production is necessary. There is also need 
to target the younger youth in accessing support services such as credit, inputs and market access in order to help them 
compensate for their lower potential in other capital assets which older youth and adults are expected to possess on 
average. 
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